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(54) INFRARED SPECTROSCOPE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an infrared spectroscope for 
stably obtaining a high luminance infrared light 
SOLUTION: In the infrared spectroscope 120 having a two-beam 
interference method 122 for obtaining a spectrum by splitting in two an 
infrared light from a continuous beam light source by a beam splitter 
134, reflecting one light by a fixed mirror 136 and the other by a 
scanning mirror 138 to obtain a feedback light, combining the feedback 
lights to obtain an interference light L5, emitting the light L5 to a sample 
140, and Fourier^transforming the emitted light L5 intensity data sensed 
by a sensor 124, the continuous beam light source has an exciting 
source 114 for generating a pulse excited light L1, a millimeter wave and 
infrared radiation element 112 for generating a pulse electromagnetic 
wave L2 when the excited light L1 is emitted, a time width setting means 
126 for setting a time width of the excited light L1 so that the 
electromagnetic wave L2 has a continuous spectral distribution in a 
wave number range from a millimeter wave to the infrared wavelength 
band of the electromagnetic wave L2, and a frequency setting means 
126 for setting the repeating frequency of the light L1 so that the 
electromagnetic wave L2 substantially time continues. 
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3 4-?Z$MHU -jj&ftfem 1 3 6 

stWfi 4 oicflMfU &*n*§i 2 4-e«*u3ii,fcl« 

/W&ltS-ftJfc^ftl 2 2<D#0-#ftggl 1 6 life 
SI 1 4 t. $$>>g#L 1 #181* £Ji& 

l 2**4+55 ytt-s^iMt^i 1 2t. &?m 

D, aM**** h/^*ft»oJ:5lcttBiB*Ll©i* 
IW«SrRJEi-S«PM«K3e¥«l 2 6 tfttBSfcL 2 

^SHtnicttmnicmH- 5 «fc 5 KttB&%L 1 ©us 




1 

-^Sr7-y^»L, |*IW©iWM&RiR*'<* hA' 
t - * 5 r *3KT»»*«feO#^**H fc*J v * 
T, 

INBtttJUfclU*. BrJ6©«*NHH©''«/i'*Bfi*S:MlE 
©$9>SLjg&&-C3§£-t-SBigi!l£, 10 
l»Bflfl«ji»&©/<^*Bfi*#l!Mt*ixSi:. 
ft©m«Efc#«®» • ttsafll^McfcEfftBfc J: 9 , 

ire5y*-**iw»^a»6©'<**«a»jM*, ?y 
wie5 y a • i^aaww %k 20 

BiStt©*! 9 X L«K*«rlB!ig1-*H«»»«¥« t . 

y» • H^-lklMH^d^O/Ouxmttt 

-^S:#5»tka»36*©*^*8flll=*iV^T, 30 

ttrae&ifcftftiKtt. 3f£©«*ro*©'</v*BS#«:Br£ 

Sift*'** h/w^*Sr»ofc^/w^f»K««r«4i-S5 

y» • 

ffliE 5 y & • MMf^i^O/^wiMii, $ y 40 

WIES 1> » ■ **UM«W-3l>6©/</i'^«WI[««, n® 
Bi8?t©$ 9 5g Lfl»ft*KSi-5fl»»K*¥ai: . 
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V*"C. ilMBTOOWIIHB©'*******, Sf*©»9 

*©«*ft¥ttttii • «fta«^M©«s^fc x 9 , 
y* 

«HB5 y at • #^«tit*^A>6©^/v^mas 

*ll£KfHclMtU &M§T&fc£ftfc&f*)|sf©jgi§ 
fc^L^«!J#©B*M#tf^-**B#3RJfl5 f -*' t L 

w&*fl>x&m\ztt*i>% y& • **«****»&© 
/*A*fnt**. «HE»^3ia!»©0f«©*»i'fc* 

[flt*4U] »*3Bi~3©v^-fitd»lclE«©*^ 

*ss*iifct^-c, faiEBieastt, 7»ah>w- if, & 
#**w**-e, me$ yiSA>e>#^Rs«{-*3*t50f 

[»*«6] »*5ll~S©V^-fH*»IC|B«©jS5^ 

*^ati**^!6»fc©/>vw^®«jft*ssig«)ici$M«iica 

tti-*J:5t, W8E/</^fflfi*©H9jgU«tt»*, 
1. 5MHz«±lc»3tt5iii:*»«i:-*-4#^* 

[000 1] 

*©*aE*3taR©»Alc|»i-5. 
10 0 0 2] 

[«*©««] »*ans*©»«F^*sv^-c, *^®«© 

fi]ffli-5*^fijffi$tt-CV>S 0 SUE, »«Bt*«i:U 
Tli, fciMi/!)3y*-/Wh (SiC) , 

[0 0 0 3] fc3te6»e>#0.£#8III±, &f>*5 

^> ^ft©S*»i, i?/J^vm Mt/icSiSXttS 

»jp©«v^»W©»S«:>nmic^< iM#«-e»re# 5 
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10 0 0 4] 

i LTSftttfll3;»tT^St>©©»£tt, Sfi^^^£V^fc 
[0 0 0 5] £©J:5fcfcW«»|Jfc*:*T5fc©, 

t>©T*>»), *©B«ttHlf*©j!Srt*j8*ScI&bTl»& 
[00 06] 

[«H**Hfe1-3fc»©#»] *BB#tfM1EIMfco 
v*Tf»Bt«r*ftfclS*, ¥«flWRS«©$ytt- 
#*HMt»*fcJMH- £'</w*Big3te©l$WiB J fc&l 9 5S 
LH**««:**i-5 C i Ic «fc 9, & y • 

[0007] £;ftii«*©*^fc*^fca»*#« 
i9j^$*t5#rtftfcH:«U iSffST. Settle t 

[0 0 0 8] z\<D?5^WMdtHzi1. y fcijLtfHlK 
^n5/iTL-GaAsSiR9©!jf!?^^7>ftS 
it©*** 0«OS!l|!'jli»ttW«fl 2 

|£ s 7 3i A h|J>U— »f 1 4 A»5)©^VW^fibje?tL 1 1© 
• 3E?L©e**+y7-*RjB$ii\ IfiK 

[0 0 0 9] t-sfcbfe, /<W7^fMlEISpiP©$ytt- * 

ntmx* 1 2 /<^^Bi8*L 1 1 vmttistiz 

*v-^h (MK) a*»9»a»aF;h,5££fcJ:9, 5y& 

• mnimm* 1 2 iiiiM* snfc^/^afl^L 1 1 © 

[ooio] 02 (a) lc*$tt5J;5^W 

48 A t Srttofc^A-^lBiBjfeL 1 1 £ 5 y ft • *^JW» 

m^i 2fcfiB*H-5t, jttfeK©m^#wm« • « 
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12 it), RIB (b) IZ^SftSJ: ^iry^^W 
L 2©*X$^UJflHbPftb*l.S. £©£#, :of7 
•^Ay&ltL 2©#7fc*'-^ h/Wi, BB (c) 

i ©b*w«sa kwkm*>mmz.*>&. 

[0 0 11] Lfca*oT, i©^/V-^Bjg3tL 1 1 ©B$ 
B«*67*A hg^-tSi:, T7^7^L 2 Ic 
10 0~5 5 5 6 cm"' ©5 1> K*»6iS*^R***s 
CtUCftU IWB^A^BfiJfcL 1 1©B#IW 
m&l 7 07iA T7^^JWL2IC 
tt0~19 6cm"' ©=S ySM» 

[0 0 12] Sfc, fflB^A^BiBftL 1 l©»9iSL 

«*tf-3WTtm©jfe3iBtSJ:9*i\ fc 

ittfl. 5MHzEJUb©fKtfR£1-5£i:»c.fc?K ID 
E 1 2«t«Jl8^1-57 l 7^/vyi» 

»L2tt. =*«?S^#tfe©*rt#^«!&»b*;ft 

20 tf. itKttK^MWcii*ufc*^*iw#Lv^©-c. m 

[0 0 13] -fftfefe, MiE@W£itj#-f 5fc©te, * 

»«e«fc*v>T, seas*, sytt-^aciw^ 
fc«rW»ii-«. -w-c, mer** : Fi*£»fc&©** 

[0 0 14] ffr&BiBIKtt. Bfjec^Mtt©/^ 
*BfiftfcBfr*©»9iILfl*«fc-e»£-*-5. Sfc, m 

» *t «w©«flt^Ad«« • wmhs* M©ft 

Sffffllc J: 9 , 5 y «*»fc*^«**t*ilt5Sf*©* 
40 ttfcfc&fS. 

[0015] ttB4in«R£^fta. suib$ y » • 
jw*B**»fe©^^mw*, 5 y 

t*5tt*9f«©««ttHlcB9, a^^i? h^^Sr 
»oJ:5t, IME^<A'^BjB*©B*B*Sr««i-S. *9 
Efl»WR36¥««. IWE5y*- 6© 
^VV^m«EjS^, *KWfcB*Btofc3!ttLfc?i&fl#i:fc 
Siplc, me/^xBfi%©ll9XLIIKlk«RC1- 
5. 

looi6] *ut, y»- ^StWSd^fj© 
50 BBn3t*Ttft»*tt©*^3t*B 
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^»*»*»ii3v^-c, BfiK& % 5 y » • as***** 

t, tfM«KJ£¥fti:, Eft3&!8:£¥&i, £#;tfcc 

[0017] :;t> ftE£ftffl£*»©#0.£*ftft 
14, *«W*»*»&*a***ifcsS5^*Sr»3ttWicfl8«' 

U ttW*oa»4VNUKW**^ft**fcft» 

i£^«furft»»T?«au, ^*fi**ftis*s-rsc: 

*Bff)£©# 5 £ LJilttft-p384i-5. 
I 0 0 1 8 ] 1MB 5 y ft • ftfEBigiH 

- *ftjR*^M©«s^fc <t 9 , 5 y ft^e> 

**tt*«K4stt5Bf£©R!MKHfc«?K JM**^* 

»jB*«tt. u&es yft 

««**, syftfr&ft^Jtft&ttttSMftoftikttH 
Kft9, iSft*-** KA'»**ftoJ:3lc, ItC/*** 
Eftjg^©^WB?ria^1-?)o 

[0019] fitfis^ft^^^sii, its 5 y ft • 
tk&tm*fr b ©Avv*®8ft#, hkwic^m wica^ 

Eft&£Si!£-f-6 0 t LT, MEsyft-ftft-ttat*? 

j&» &©/<**««««:. t(HE»tkS»3l6ft©*^»*» 

[0 0 2 0] *as, fflK**#ftftftfc*i^T. Big® 
t , 5 y ft • 1 , 

Si, Sr«*SCfc*»»ft-C*>4. :c-e, S&EBigflSi 
lis ftlE9fC©WnM©/<A'XBfi5fc«r, £ir£©IS9& 

14, l»IBB]B«!fl»b©^^BiS**l!M**it*i:, * 

h®>%<onm*.¥tomm • ftaawi^moftEflUBicj: 

9, 5 yft*>bfMftftft£*;tt*M£©ftttttlSlcft 

[0021] ftE^*a#»H:, Dues y ft • mtm 
T»ft»*nfc«*w©ai8*v^Ritftss«©«*nii»» 
^-yaiiaftftcftaftjiftafcjioT^*^^^ h/v 
y ft • mntkto** frb<o'<frx%m&.*fcn-$fflm 

©3tft*i: UT, ffiE"**^*^**, *5VM4#tt 
H^^fe<Sf©^»)fege©3t!Sf 
[0 0 2 2] *fc, ftE#a-£#ftftfc*$^-C» InlEB 
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atimmyy? (PhSR) , (s 
or) m^-mt vxrnf t>fts« 

[0 0 2 3] tfc, tMB**£*»ftfc;i3^T, BtFEi^ 

y»a»&#fl«*«fcfc»**W£©««ttHfca9, * 
ft*":* h/^*S:^ofc^v^S«ftiS|64+S«t5 
WEBiBft-e»4-f S^^Bi8*©*IH«*, 6 
7 1 Ah#&U: l 1 7 07iA hS>KTJcKJEi-5Cfc 

10 [ 0 0 2 4 ] WIB*^3fcftftlC*V>-C. Wlt&m 

ttftR£?ftl*. SSES yft • #*»Wiii*-C|g£1-5 
/<^^ftBt«**KWti«IB»ltaft1-5 J: 5 S&IB 
/</P*Bfl*©ft9SUi«ft*r, WA.tfZJIfcJllTfttt 
©jfcaEiftJ:9^VM. 5 MH z &,±.\c®j£-fZ) zki> 

[0 0 2 5] 

4-Wttfli*rftW1-S. 0 3 lift, 
ffilc^>^^^^3t^tt©SllS«^ii 5 ^$ttT:^5. ft 
20 fc\ ^eiRtt-PIt, S&EBl tm-t-SSB^lctt^-i- 
1 0 0S:lnjtT*UftW*«»i-5. 
[00 26] £fc, *lt»»ft-C«, *^»*ftlt fc L 

T, rjWFft5>AliCAi i 6 fc/</v*##gBi i 8 
£fc«*fcfta©*fl£#ftftfc*s:tu ttrjtJKTft 
^*a»l 16t, /<**4Mfc«l 1 sun**©? y 
ft • 1 1 2*»6«*Slifc#^*S:»*i- 

$»£lco^TIMi-t-a. ISIHIc*i-«^©*^3tft 

111 2 01*, ^/V^^glSl 1 8lwftJR©7*A hftV' 
— fl 1 4^©Biga§t, 5!)S-M^112 
30 fc-gftf. 

[0 0 2 7] £©»£#*»*ft1tl 2 014. Zl 

JtJKTft^JfcMSa l l 6 lc#JS©H g «©%Rft%ft 

lilt, MP/Jg^jtSEFT I R 1 2 2^©T#tf 
t, ^p^-^^O I R^ttlSgl 2 4^£-&tf 0 Sfc, 

w©*^#^»*ftfti 2 ott, fluwewa* tx© 

ayfa-? l 2 65r-&tf,, 

[0 0 2 8] SUE^oiA tFi 1 4 14, 

= 12 6 ^©^WilKS¥g:tc4 9 , «nft 

10 7iAh»o^V7ljg3tLHS: 1 ^>\?=L-f> 
40 1 2 6^©j^ft|gcaS;«¥eicJ;t). iSO JSL^ftlS^, 
«*.lf2 0MHz~5 OMMzT^^-t-Si^l-iSl^^ 

[0 0 2 9] S&E5 y ft • fte^lUWT- 1 1 2 
14, fci:x<4HtETL-G a A s StR^^^-f 7>"r^ 
S«SS^J:9ft9, tf l l 4 

/w^BfijtLi I*sfi8lt$*v5t, X^ttK©«Btft¥ 
• ftftaft^BBWttS^ffllc J: 9 , 0Jx»4*A t = 
1 0 7ii, h#©^lr|i, ft^ffiH 0 ~ 3 3 0 0 c m 
" lift 9, m&x^t h/w»*S:»o^^/u^ft«ft 
50 y5^y*J*L 2**41-5. 
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[0 0 3 0] -t LT, #jli£j£f£-CI4, '*/\>*£%U 1 

1 8-C#fcX7^^»l=fL2*, *S5«&ifflffl7fc8&gj& 
5 7-12 Zm<D^%^m^i. 9/*/V*#3te8Bl 18© 
^IwfefJtBL. r*^=F^3tSiJ^l 16©MP/ 
il^&FT I R 1 2 2ICaSftLTV^o Cw"?, mFfE 

2 6^©$iJ^I[H]l{§ICj;fJ v /^*#7fcgBl 1 8 4r^ffl-r 

#88^8 5 7-1 2 8^T7^^»ltL2©3tlfS^J; 
9iijIS-frP>*i5. 

[00 3 1 ] CftKttU r^T^^S'Ml 1 6 

nmmyt®®& $7-128 #7 y^wm® l 2 © 

Til, fl-8S«[8iJffl7fcB8*J0& 57-128 |C,£9 -ftifH 1 
^TfeilJ^lFBl 1 6®MP/IRilSFT I R 1 2 2t 

3 4 -cr#fiJi-5. 

[0 0 3 2] -t LT, -*L3*@til 36^ flilTJ 
L4££S&1 3 8-CSW$*fc^lC^$*T-C#fc 
T^TfcL 5^W1 4 0lrfig|=f1-5. *©fWiti§#^ 
Lg& : F$!l*7fcL6£, I R&fflSgl 2 4f£7fcU Tfctt 
WfctZo *UT, I R&Wm 2 4T-&*p£*Wcf&at 
>t7-^Sr. 3>fa-^ 1 2 6 Ic© 9 iitfo 

[0 0 3 3] C©3>fa-^ 12 611 tm.Wi'fcT- 

KHX*^ h/VT-^4r*«), 7-f ^7*W 1 4 6, V 
=>-Vl 4 8^Kffl7j-f 5 0 *Hffi^l-^5«## 

[oos4]*f, imuo *-*m. s F»&%mim 

1 1 6l£iry H"5 0 ttftl 4 0 Srir s> h LJt$, 

f a.-* 1 2 6Sr7>LT7i^ 9»1 1 4»iit) 

^±$*v5/-?/^iaijg3tL i i©b#miia t tmmi, 

Srfl*1-5o ytt^tfavt^-^ 1 2 6IC«tt)/<;^ 
EiiBTfeLi i©i$M«lA t&, l 0 7* a h©>lc&£1- 
•5o $9igUi&£&:£20MHz~5 OMHz35 

[0 0 3 5] -?:LT, ayfa-^ 1 2 6*^©Jt^lC 

4 0fcflMtU *©fWi§iB/<f^bK#7fc7-*£&W 
-f£#, TfeMTti: LTI4, — Jttlc Hg«oSM%%R 

7fc»lc, J:t)jgiffa©^^3t*#J;5 t-TSt, KS& 
tt***fr;fcTL*V\ &JSg©#fl-7fc££5feLT*§.5© 

[oo36] *hpj-ci4, maiiukitflc^&ik 
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fc, 5 y» • *^«c«*^l 1 2 J: 9 3841-6^9^/1' 

14, =>yfcV-* 1 2 6»b®it9fc&4tll£*lltt 
/<^^*«B1 1 8IC#J^(D7iA hS^-f-' 
1 1 4 J: 9, ^/W^ja^TtL 1 1 #2 OMH z~5 OM 
HzOflSHS-CfflWSilv 5y«-#*Mjtf**l 1 2 

ti, SiSiiI©afc£iS£ix.5Cil£J:9, ^©77^7 
10 *WL2*ftt)il*. 

[0 0 3 7] ***B^*TI4, '<A-*Bfi#L 

ll©B*flQ(B«r, 107sAh»tV^ifitRSLT 
^6CT, ttB5y*'#*M(**?l 2 1 ±*)}84i- 
5T7^/K7$cttL 2KI4, Sfffil0~3 300 cm 

£, fct^«2 OMH z~5 OMH z iV>7il5^SilcS9; 
fcLT^S©"?, 5 y ft 1 1 2«fc938£ 

1-5r7^/vySdHL2tt, HMW^^MWI-aiKLfc 
20 J*ft£&ttS. 

[00 3 8] #HJ6J£f®-?l:i, i© i 5 fc, /<^BJB 

fc, S !) W>6*#l-Rfi*0~ 3 3 0 0 cm"' T*»^ 

?IMtL2*, r3t^T#5?7tSiJ^gl5 1 1 6icJ:SKtt 
l 4 oo**MKttM£lcfllvvcvt«. -f£*>*>, *H 

*»tt"(?H:» vsV^^gBl 1 8IC#Jg©|6SSl 1 2 
i>5>©77 ^yJMt L 2 Sr^SSiJfflTfeK^^ 5 7- 
1 2 8IC«tt)^lcl&i?tti-r„ CtlSr-Tt^T^TtS'J 
30 ^1 1 6I'#S©MP/3I^«FT I R 1 2 2 1^ 

[0 0 3 9] *UT, I RtfcttlSHs 12 4 "C^^0$iX7cfiS 
W7t7-^Sr=>>-t°3.-^ l 2 6 J: 9 

5 c t \z x <o , mmim 1 1 6 wmowft 1 4 0 
*, *njii^fi|-ei4, Hg^©^^fc#^fr^ffl^^fc^^*© 

«$7fc7fc}®l 1 U-JttS!U J: 9 *WtO*«-*SrS?3e 
UTMP/Ji^iEFT I Rl 2 2rt©ill^i(Gfl 4 0 

40 5„ 

[004 0] #!M*<ir?fi, [^Ell^-f-J: 7 lc 

1 8 fcr*j&T##aau£tti 1 6 it 
a*^*3*fca*©*^*snt 1 2 0 k u = > tr» 
-9 1 2 6^©fi*icj: 9 , Mammmmvim y- 

128*, ^^%n\ 1 SOT-y^yWS'L 2© 
7tBSIw#Ai-5*>, X»4ii5i$-fr5©^-C, 
SB1 1 8Srffiffl-T5d», Xtt-JfeJUTi^^aiett 1 1 
6 **Wai-5!5»*9J 9 **.^TIB £ LTV^o 
[0041] ^^(0:9, cixfe ©»*]«*» 1 1 6, 

50 1 1 8*ai«aStli»»tfcfc©IClfcttU 7t^m©7t^ 
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mm*. i»B«/atiRS$*v5toTtt>!t<, 38K©® 

[0 0 4 2] Bi£jgaEMM1^23Lli: 
WIEfllrt-Ctt, ®&Ut LT, 7xA h^V—^l 1 4 
trJBv\ tti"— 9*1 1 4«»6WW**ifci^— WfetJBv* 

<s 5y*-#*WMt*HF-l 1 2i9, 5 9 
10 0 4 3] 0Ufi7fcg« y ^ (P h S R) *ttitft 

ttftVy? (SOR) 9©®*r-A3!$6igSg$:Ktt, 
»PhSR^SORi»fe©«fi/<^JWH*Sr, 5 98 

ML2Srie-C#5t©-C^li 1 WEV— If3l6#©* 

[0 0 4 4J MfrttttttMQggfcoVNT 
H&lEflWl-ett, /*A*Bfi£L 1 lOD^IHIKA t Sr. fc 

IC*3^SK^|5fflO~3 3 0 0 cm" KK9,SRX 
^ h/w#*&#ofcT7^yi*&L 2 fcfcfcfllfco 
V^TKW Lfctf, ®'</l>X®&%L 1 1 ©BSRiHA t Sr 

1^5 r ttwriifcs. 
[0045] m* O'bKMfr&^ommizo^r 

<b©TH#<, ttr*KT»»3taJEttl 1 6 left*. 
#5©ll£>St-Cfc5 0 

[0046] %mt% i m<r>fcfWi%mm.b l-ch, m 

[004 7] £fc, '<A'X&%M 118t UTI1, 5 y 

[0 0 4 8] *i\ *©«IS«J«*IJIW-*-*. 04IC^ 
2 6«SHtJ:9^«MB«ffl3tB«J*S5-l 2 8 
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fcj**- 1 1 811, IWE7*AM>U— 9*1 

1 4i, IMB5 9* •#*;ft»* : M 1 2b, m%.<D& 
*MB15 2» 1 54i, **0*W«1 5 6. 158 

k . *»©**«jJi«^» 16 0, 162 ££if c 
[004 9] tU, $ggS&112t£, 107iA hg> 

tt»JTf - 1 1 2 i 9 , $ y K-5»fc#^iBtfi«clcj3»t5Jft 
MO~3 3 00 cm" £89. XR*'** h/l^ 

^ /l-yifcltL 2£\ f!lx.H2 0MHz~5 0MHz^© 

fclHtS. MCtttttt. ^Wfl 5 3 lift*. T, @ 
WWi 5 5»tWIUTt>J:v\ 

[0050] &vtMmtt8a,\z."t-&*iktomm\zo 
-*-£*?*>, *mimmx-t±. ? use • 1 1 

2 i&ttiSil 5 6^£©M©, T7^V7StML2©g 

jmmmc wtjtmtmxmi 5 2 t, tutm&iMtKtt 

5 9 « • aWMfctt** 1 1 2*^®7 7^V5'ML2 
S:A4S»*-CIHI*-C#*J:5IC 5 2, 1 

5 4 ©B&£tC, fflk<OWtoW& 164a~164c§© 

[005 1] 164a~164c© 

y tt i 1 2a>6©^5^>uyjMtL2 

«1, ttttEil 16 4a izX 9 Wffft L 2 a t LTWrTt 

30 1 5 2i»fjOT7^V7ft«L 7 a 11, ftfeffiftl 6 4 
b IE J: 9** 3 ft. flWtEftL2b*LTiR**IIM«W 

[0052] zomynytrnftitmni 5 A^h^y^ 

^lWL7b». »C«bffi»l 6 4 biz ft, 
feaa§§1 5 6, 1 5 8li**Sil*. ^rLT, 
14, 5 3«*MJM-6#^Kf4, ^Jx.«^^ 

Kftl 5 3 *#xWft*M&Jei y 

nytmttpmni 5 2icgs;s-r5c tfc, ■Kffl^i, 

^WH 5 3«l:tt)lT, BfWni 5 5^^SiJSi"5 

40 m-tia-i. nmmmi 5 5^*11x^^1*^1 5 
4 icgsg-rso 

[0053] ^©)g*, -^©^B-e, awftfcffi&e 

ffiS:#V>TV>5©-C, 7t^*®fSS^*, ftBtrfl^ 

[0 0 5 4] sRf*S:fflV^5AN Xf4JR*3fcSr 

50 fflv>6ii^J:oT#<©«iisf©$iJS/55^i:^S <> 



11 

i)K ZtlbVWftUl 5 2, 1 5 4*mt\lC®VXi>± 

v\, 

[ o o 5 5 ] fc t 5 y ft • mnmi** 1 1 2 a» 

6>©^5'vrt'S'*WL2«:, t'-A^yy 

^iftir i 5 u -JiTOfclttmittl l 5 2 

<a#£JKJfc3tfi&3tf*)|5ffflSl 5 4^»*U #K*W» 10 

/TL-Ga AsSffiJ^^^^Tyr^lfl^USil 5 

6 IwbPx-C, 7 1 A >?m%.%¥ 
(EO) XfttlUll 5 8?rB9:JtT*5'J, '«/V*#3fc8S 

1 1 8l:KS©Wl 5 3 (1 5 5) fc^igLfc-r?-^ 
l 7 frgftu *«^m-T5c 

[0056] mesMttt. «*.tf»wM£JB©Ri* 

SI 6 8t*ttK^f-fl 6 At, ^fyt^t 
-*3?©lEBm 6 6 h RMlBlKl 6 7 =>yfa. 20 
1 2 6 «09M«i^S« J: r> fcaWflM*flJ©*¥« 

i§® i 6 o - 

IS:, ^ttJ^1 5 6, 1 5 8i»e>ONPW^«Pr-^©» 
$*U &W$§15 6, 15 8£*%LTV^S. 

lo o 5 7 J ::t, ay^-^ 1 2 6»i, <^w*B 
igjtLi lissjJjft-^tkWS^i 1 2tiniAWi- 

■Srirlw, 200/^Lll, L 1 2 ©jiJIBfMM t 

#a t*3ojgfci-5J:3u:, ilM^^-^i 6 4 ©git 30 

s§i 6 3 £ proas 1 6 6tw»u-cw£I(iu-c^s© 

V, /^BffitL 1 1 ic^LilM^M^f-^yy > 
y • /N'/V^itL 1 2IORf?5C 3. 

r 0 0 5 8 1 mmmmmmM&ffim2}££ 

BOefWW*ffl©jiiiE^« 1 6 OlcJp^T, *m 
IR;iMI*ffl©ft¥WiI3f #R 1 6 2 £Rtt5C 1 1>»* 
W\ fcirxtf, ^MJai^miAO£lt»l 6 9 tr^tr 
MMx?—*l 7 0, ^Ty^^^-^WftSfl 

7 2, ratHUSSl 7 4fcR»t*. 

[0 0 5 9] Z<Dtz#> s 3yfa-^12 6l:J:»))§* 40 
Lfc-^yyy ^ • /<A**L 1 2©ilKI$mg©ffl*P 

t. iw«j&fflo*i¥Ski 6oicinx.x, i$raJK£fi 

Iffi©a®fSl6 2Srfflv^Ciia») > «**8iJ£ffl 
©fflBHMRi 6 0©*«:Rrtfc#&fcJ*«U &iii£i$ 
m&0MIP*. <fc 9 iijEtcfrSci CtUcJ; 
(K 3>tWl 2 6©JB*»0fc, &tti§gl 56, 

<dt, KSimx-^Ji, *©J;5ft:i:5fc©ftv>t>©Kit 
«U #*fcflMMS©*v^©J:ftS. 
[0 0 6 0] *LT, fy^!l^ • ^A-*3fcL 1 2£ 50 



#12000-275105 
12 

.to. &tas§i 5 6, 1 5 8frb<Dmm&MT-fz. 

=>^fcV-*l 2 6K, ft«3aE«HH]*C»«S*T*9 
7©&g©B$ll8#fl?T-*£#-c^5 <) =>vtv-*i 

2 611 % 9 &A/££I$M£$X - * «fc "5 ft 6P»* W 

[oo6i] c©«t5ic*HJfiJKfS-e»a, 7iAhg»u 

-f-'l 1 4*»5>mW$*vfc7*iH hS>U-^L 1 
ttU -**^</w^Bfi*L 1 1 1 LTS Vm - ftfttk 
JWSt^l 1 2»£^?tU 77^ML2^tS* 
5 0 Ctv£/^*#?fcfflil 1 8 £Rff©ft£ttftl 5 3 
(15 5) KfiSMLTV^, i©K#»«raifi (RW) L 
1t?7^>\>ym%L 7tt, &fflg§l 5 6, 1 5 8-?*© 

ttsasasfcfflsft, to«imif^3^a-?i26 

[006 2] &tHSS 1 5 6, 1 58 til, /nVV 

*Bjg#Li 1^5 y* i 1 2\z\®m 

W$^5(co#, fo^-PLi^»a* s ^ttl$nftV>J; 

SM^W*fcV>T^ttlSl 5 6, 1 5 8 *-mN£tt* 
>icU *©68M©gi®7fc§£S&SI£L-0^„ w©£ 
=>^t°3.-^ l 2 6#SMi$ra£'Vi';*E!)jg7fcL i 
UPOJl-jl^iftlt^l 1 2JClleIfi8W$^5lco 

[0 0 6 3] -t LT, a^f 1 2 6<i, fWSrig 
1 Lfcf7^yML 7 ©«-^M5W»x-^«t *) ft 5 

^7"W 1 4 6^»U=>-^1 4 8lcaj73$*5o 

[0 0 6 4] gjSSiMiaBaMMj^2kl£ 

WL2ttWfcJIU»i-*wi:KJ:0BfiU ^r©^^** 

«!(EfSrr 7 ife*f L 2 d5@i§i- 5^W©^KWflSr 
^x.fti5f, x SiSftv^USWUfexy^^^L 7 4: 
5 c t <c J: 9 , «m^jM!^SCai«rff 5 r t ^ 

[0 0 6 5] L*>Lfti5fj x /<A>^BJBXL1 
jS L-^jSicft, ^i|x.|f2 0MHz~5 0MH zXhZtz 
*s 0iJ^«5 0MHz©^ICli, 7-7^/\<y1&%h2 
tt, 20n sfelC^!fSHCfl8l=f$tl.5Ci: tft^o IWii* 

r 7 ^/w^^w l 2 x-mrnvma* b m& * ^cm©«g» 

[0 0 6 6] ^©fcfclCAU^ESjgftL 1 1 ©i»9 3SL 
^&«5, *H16^lit?tt, (AO 



(8) 
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m) , n&ft%%m® (e om) . u— f<Dn±mm-> 
x, ffiteffV3fc¥ft%XM5 (aom) BUni-Sita 

tft©»£*£;lX, @Jr*4xfc*OffflESr*W+*t 
©X$>5 0 

ioo67] c*i,*:/<^aa*L 1 1 ©e^BS^i-is: 

(E OM) 14, #-*A*©tt©flHHIfP«*Ofc*(» 
&fflv>X. ***-*©«*, ffifli, Eftlfc, #1*42 10 
Sr**.5**lM*©-«Ta[>a. iftSr^A^afiftL 

1 l©*0igLfl»**Trr5 4. 

[0 0 6 8] i©J:5lcUT**Jt»ttTtt, EftfciS 

1 7 6 1 «t q , ^a^bjb* l 1 1 <om *) t& 

ft&£Tff?>;: £!-<}:?>, S^V^S§*L1 1 
SivSCi-e, 5 y ft • fcrttttt** l l 2±9*4f 

®®^0^* 5 ffiVN^©^^V^O*T, 20 
«K»0*S*ajEICfT 1 Z. 1 #X£ 5. 
10 0 6 9] *A>XWR<SX?-J*. #.&mtR>>XTJ> 

*mmmm-?\x % v ft • a******* inf. x*> 
1 5 e^K-y-vr/y • i 2 1 txflsw-r 

[0 0 7 0] tJLT. **Jte!H»-ef4, *f^«R 
WfAl 7 8SrK»t, CO^/v^StR^^rAi 7 8 30 

\z£<o, itsm&w&mmbtizit&to'^ *7-<o7 

8 0 nmOV— IfcttlSIl 5 6*?fc?ft«UfeVVg 
gWitt&lftD-^F-CDl 5 5 0 nm©U'— tfftSrSItR 

JR->^rAi 7 8©.hg:l£, ftBgStR'>*Ti» 1 8 0£ 

[0 0 7 1] LX, CftfeW^/KaStRv-^T M. 1 7 
8 ittJf&Sftv-^TAl 8 0 lei 9, 5 50 n 

m©V~ yft 1 1 2 t&ttiSil 

5 6l?l^*-f-5Ci:z55-ct?)o Sfc, <£9?i5Jf&©m 40 

780nmffl V— S y ft • ftft 
&Mm*l 1 2t^)fct, 1 5 5 0nm©V-f«i 

+oo 

I(t> « / B^WKlW)dt 
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■ yt!i&iL2i>Wbti5tki>\c. tfcffl&i 5 6^©$« 
^^?S*lcK)±-|-5 c k #X# So 
[0 0 7 2] i^jfcgMZXn^ 

#|tafi»«-CHu /</u*afi3fcLl ltf-^ry 
• /-?/KX#L 1 2©}tS§©i* 5 /S>;b;&> 

fcftv^ai^-caboTtv ^(D/^^a®)tL 1 1 if-v 

^y • />W*ftL 1 2 tOMIi, jfjEIC^BS^^tS 
tt, tt*KlllcJ:90f3£©ilii^ll]aS:ttrtfeii5J:5 

Bfi*ilit^y-^1 8 2£B5WXt><fcv\ 
[0 0 7 3] 7* 

**H08ttT», 3tBSStR^^r A l 8 0 £ $ y ft • * 

1 1 2 1 ©m© % u— lomm®* 

fc, Jt^-ay^l 8 4Sr»ltTfe±V\ *UT, w<D3fe 
fsy/<l84l:J:9, u— if*L l Sr«»cM«©l* 
WWIH©Wtt#i: LT^S. 
[0 0 7 4] ^/V* 4>frflS©^#&ai©feh, 
o#'{i, /</V*#3fcg|Sl 1 8 ©«*«Hl©*ix«rttWi- 

5 y ft • mmkxm* 1 1 2i^wi-?.r£icj;oTi6 

£1"-5:r7^/vyjfr#tL2£, »JE»WfcflMtU *© 

[0075] rv^^yiSStL 2<d&±\c&, 

i/ilayvyX/TL-GaAsSliW^TVft 
«»©*^-f y^^OfSJWl 12fc. 05 (a) 

ic^^^si^^vv^aajtL i KDmtftv, 

ItiaoT, HE (b) f7^ 

[0 0 7 6] ^rtT, :of7^WL2li, ftifsf 
f *fi»UT-t©**ttff«S:»#Ufc«t, XttUS 
1 5 6, 1 5 8-ctt^ff^^$ix5„ r©^!(SfSii 
/<CV^LSM7 i 7^^^^!cWL 7©»Se, (t) (RBI 

(c) #flS) ©*Utt, y^^y 5 

• /N-^*L 1 2 ic j: <o^tmm^ j r vfimmzixtz* 
■tvr m-.n (t) ) offiti (mm) kLxtkmzti 

[00 7 7)^©MSl (t) E, (t) ta 

e^-vyrs&N (t) ^©a^/jfy ^r-v'a v v 1-*^ 
1 1 



£^5o 

[0078] ::-e, wiet n-y-^yy >^ • 

L 1 2 ©31®l^MXfo 9 . WIB3fe*W«38*« 16 0, 
1 6 2lCit)^j§5g^Wt **S1-?>r tliioT, tt 



50 



mm® IBM) *3Mr©«pMftfiMtE, (t) 

s©i$w«ifs#i (t) irtx^a-rso r© i 

(t) tt, &&&&& (TeO,) ilV^EO^l 
5 8 (m****^) l:<tot^ffl$ii5. 
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[0 0 7 9] IrKfrh, ^©EOjSf^l 5 8l^«t5^ta 

T-^oiiji^^fcf-yyy • 1 2 (no 

(d) g*B8) KioT, 3t^«j^ffi»T^wn-ef-y 
:/y ^:/$ix5 0 
[0 0 8 0) ^©^V7*U V^dSA t#li, MSicS* 10 

tiz, gftztizmitx** hA'ns&fwm* ° cm 
m$ftit'*^xnmL<vmmt% mm (e) »n) 

a-C»*ffiM^*»*ix5CtlcJ:t». WH (f) fc* 

[00 8 1] i©J:5<e^^^3tSBl l 8*fflv^5 

5fK, IkQjgUSMtf, fci:;ilf 2 0MHz~5 0 
MHz«i, «»T*V^fe», **"t>©**$5*£©« 20 

[0 0 8 2] *fc, JB9r*0SHI&^*lft&fcn*fc 
iSiti, jfcv^^ h/Ml$£l £©#*&«-?# 

©SMllC WfcWMB 1 5 2 fciMOtfWttl 5 4 & 

raicsifcRi*. 5 y « • sfc^wMt** 112^07 

5^A-yftWL 2 Sr. tW 1 5 3 , XliM^ 1 5 5 KJ& 
CTA*SJR«-eflM*-C#5J:5[c, ftftftffil 5 2, 30 
15 4 ©fflfftt, WmWgi 164a~164c %&mW 
©G)#«:I*LTRtt6£i:* Lfc©T> — &©&S 

[0083] mmtifmzmvzmm^&k lt. 

HW»ft*W»fcfl0**»*K*Rl 6 0iabP;tT\ 
l*MJKAII«ifflO**Wil«¥a 1 6 2 SrSSttSC 1 1- 
<t (3 , tt«sHB£ft©£3a£?& 1 6 0 ©*SrRttfc*£fc 

1*5 yft • **MMt*?-l l 2K6apS*L*'<A';xHB 
ft©ifel9igLS:T»"f5fc*, f*L 1©£®B8* 
fc, (AOM) «SrK»t5wi:CJ: 

0. ^9^>uy*#L2©*9iKLl#M«\ MJttW© 

[0 0 8 4] cftlcj^ BfitttBoiVA^fiv^o^ 

50 
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[00 8 5] HHic*+H*#*a*SK-ett, 

##852 1 8li#JS©5 l)9L-1MWt*m*2 1 2 «fc 9 
*4Ufc7 l 5^/l'yJMtL2«r. ***«2 2 8lw£9 
0UU 2 8 6 Ic3t*i"<5. £ 

©fSfll#¥* 2 8 6 k LTIi, #Jx.li@#iti§ • swao 

*. wrkmi«. £sw (atr) m 

[008 6] C ©JSffl*#m 2 8 6 \Z 

©£JS**3R2 8 6J:9*9HJU **¥«2 2 8Sr^ 
tT v W£, **xftflM2 1 8©rt»fc*0&*, tt 
2 1 8rt»©«j*«*tKiJ:9tftlH-r5. t 
feasor. flfteftliafe«tt2:RHK. «t*©#B«rffiv* 

fc*£-icjt*u sNJtoav^wssrfT 

kbi>\z. *e>fc^»tii*a**v6*Sffl*^*2 8 6 

££;t£Ci:lc«fc9, 3* 5. 
[0 0 8 7] 

[HM©S{l*] £i±Ift?gLfc«t5lc % 

fetf©S*#^3tSfi©*JS3ti LXRI^ZZ k k b 
fc©"C, ft*©«^**fflv^fc»»»3^J:9**t* 
ix5^3tl-Jtt{fL, S»a©^3tSr^LT#5C 
i:d5-e§5 0 ijxlci!), »W©#^<ll!aiR©ai3fe*. 
i9iS!»Sl^5wt^-e#5c oJl SNlt©|6]± 

^3t^er*as*t LTfflv>5^tiwj:9, a*©#^> 

©S!^k;Sr@5^i:^-C^?), $61-, WB/^^Bfi 
3fc©f$Rfl4S^ ^Jx«6~l 7 07xA h»|CB9!igi-S 

1 . 5MH z a±l£»Si-*H«*KJE*««P«:RrJ<5 
CtJc«t9, BifM©»*«SiB©»l3£5tS:, <tt)5S*lc# 

[BS©ffi¥ftK!IU 

[hi] ? y ft • 0tufrat£ i f-m. zmmfcrntomm 

[0 2] ✓</w*Bfi#i? l 7'vrt'y*JH©i*o**«S 



(10) 
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1 1 2-s })&>mmm* 

1 1 4 -7 1 A MJ>V— T (®jg$0 

1 1 8-'-?/K*#ftg|S 1 
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' 1 2 0-tt^#^3t»* 

1 2 4-«ta« 

lit, flttftK£¥J§t«) 

128,2 28-ftnmmm®m ?- m*^ 
m 

1 3 6 

13 8 
1 4 0 
L 1 1 
L 2 ••• 



L 5 
L6' 
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(b) 

(e) 
<«!> 

t 0 t * t +nto 



1 



a 



Jl 



(I) 



/K- 



(on 1 ) 



(14) 
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[06] 



sac 

4- 




[UttiBl 1^8^ 99(1999.8.9) * [}fjE*t#!«g£] £0 

[«ijE»ft*««] mm * HijErt*] 
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F^— 2G020 AA02 AA03 BA02 BA12 BAM 

CA02 CA12 CB05 CB23 CB25 

CB27 CB31 CB42 CB46 CC22 

CC47 CD03 CD16 CD22 CD26 

CD33 CD35 CD51 CD57 

2G059 AA02 BB01 BB04 BB08 EE10 

GG01 GG03 HH01 HH05 JJ11 

JJ13 JJ22 KK01 KK03 KK09 
MM01 MM14 PP04 



